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In the title compound, C26H24N2O2, the benzimidazole ring 
system is almost planar [maximum displacement = 
0.025 (1) A] and makes dihedral angles of 80.48 (5) and 
41.57 (5)° with the benzene rings, which are inclined to one 
another by 65.33 (6)°. In the crystal, molecules are linked via 
C— H- ■ -TT and weak jt-tt interactions [centroid-centroid 
distance = 3.8070 (7) A and interplanar distance = 
3.6160 (5) A]. 

Related literature 

For the activity of benzimidazole derivatives against viruses, 
see: Tamm & Sehgal (1978); Porcari et al. (1998); Migawa et al. 

(1998) . For their other biological activity, see: Spasov et al. 

(1999) ; Nakano et al. (2000); Zhao et al. (2000); White et al. 

(2000) ; Xiangming et al. (2007). For related structures, see: Kia 
et al. (2009); Zhou et al. (2009). For synthetic details, see: 
Lutfor et al. (2008). For standard bond lengths, see Allen et al. 
(1987). 




Experimental 

Crystal data 

C26H24N2O2 
M, = 396.49 



b = 10.1989 (1) A 
c = 15.9340 (2) A 
P = 99.5027 (11)° 
V = 2010.78 (4) A=' 
Z = 4 

Data collection 

Agilent Technologies Gemini 
diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
r„i„ = 0.80, r„„ = 0.95 

Refinement 

R[F^ > 2a{F^)] = 0.038 

wR(F^) = 0.100 

S = 0.99 

3891 reflections 



Cu Ka radiation 
jU = 0.66 mm^' 
r = 100 K 

0.35 X 0.23 X 0.08 mm 



38976 measured reflections 
3908 independent reflections 
3563 reflections with / > 2.0cr{/) 
Ri„, = 0.029 



271 parameters 

H-atom parameters constrained 
Ap„„ = 0.26 e A"' 
Ap„i„ = -0.25 e A"' 



Table 1 

Hydrogen-bond geometry (A, °). 

Cg2 is the centroid of the C2-C5/C26/C27 ring; Cg3 is the centroid of the ClO- 
C15 ring and Cg4 is the centroid of the C16-C19/C24/25 ring. 



D-H-A 




D-H 


H - .4 


D- ■ A 


D-H-A 


C12-H121- 


■ ■Cg'i' 


0.97 


2.62 


3.5064 (13) 


153 


C23-H231- 


■ CgS" 


0.96 


2.73 


3.6859 (15) 


175 


C30-H301- 


■ -CgT" 


0.95 


2.72 


3.6202 (14) 


159 


Symmetry 


codes: (i) 


-.v + l y- 


-h -z + l 


(ii) -x,-y+l,- 


-z + 1; (lii) 















Monoclinic, Fl^/n 
a = 12.5455 (1) A 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR92 (Altomare et al, 1994); program(s) used to 
refine structure: CRYSTALS (Betteridge et al, 2003); molecular 
graphics: Mercury (Macrae et al, 2008); software used to prepare 
material for pubUcation: CRYSTALS. 

This research was supported by a UMP research grant (No. 
RDU100338). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: SU2508). 
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Mohamed Ibrahim Mohamed Tahir 

Comment 

The importance of the benzimidazole nucleus is due to the fact that it is found in many biologically active compounds 
(Xiangming et al, 2007). Benzimidazole derivatives have been shown to have significant activity against several viruses 
such as, HIV (Porcari et al, 1998), herpes (Migawa et al, 1998), influenza (Tamm and Sehgal, 1978) and human 
cytomegalovirus (Porcari et al, 1998). Many benzimidazole containing compounds exhibited significant biological 
activities, such as novel anti-allergic agents (Nakano et al, 2000), factor Xa inhibitors (Zhao et al, 2000), poly (ADP- 
ribose) polymerase (PARP) inhibitors (White et al, 2000). Some substituted benzimidazole derivatives have been 
recently commercialized for applications in vetermarian medicine, and in diverse human therapeutic areas such as, the 
treatment of ulcers and as antihistamines (Spasov et al, 1999). 

In the titled compound (Fig. 1) the bond lengths (Allen et al, 1987) and bond angles are normal. The benzimidazole 
ring system (N7/C8/N9/C10-C15) is almost planar, with a maximum displacement of 0.025 (1) A for atom C8. The 
dihedral angle formed by the mean plane of the benzimidazole ring system and the two adjacent benzene rings (C2- 
C5/C26/C27 and C16-C19/C24/C25) are 80.48 (5)° and 41.57 (5)°, respectively. The benzene rmgs themselves are 
inclined to one another by 65.33 (6)°, rather than ca. 90° as observed elsewhere, for example in the related compoimds, 
4-[l-(4-Cyanobenzyl)-l//-benzimidazol-2-yl]benzomtrile (Kia et al, 2009) and l-(4-tert-Butylbenzyl)-2-(4-tert-butyl- 
phenyl)-lH-benzimidazole (Zhou et al, 2009). The torsion angles of the allyloxy chains (O1-C28-C29-C30 and O20- 
C21-C22-C23) are 133.16 (13)° and 120.11 (14)°, respectively. 

In the crystal, molecules are linked via C-Yi - n interactions (Table 1) and weak k-tz interactions. The centroid to centroid 
distance, Cgl—Cg2', is 3.8070 (7)A with an interplanar distance of 3.6160 (5) A [Cgl and Cg2 are the centroids of the 
N7/C8/N9/C10/C11 and C2-C5/C26/C27 rings; symmetry code: (i) -x + 1/2, y + 1/2, -z + 3/2]. 

Experimental 

4-Hydroxybenzaldehyde (10.0 g, 83.25 mmol) was dissolved in dry acetone (150 mL). Then allyl bromide (12.097 g, 100 
mmol), potassium carbonate (13.80 g, 100 mmol) and a catalytic amount of potassium iodide (20 mg) were added and the 
mixture was refluxed for 24 h under argon atmosphere. Afterwards, it was poured into ice-cold water and acidified with 
dilute hydrochloric acid (pH<5). The precipitate was filtered off and was crystallized from methanol/chloroform to yield 
the 4-(prop-2-en-l-yloxy)benzaldehyde. A solution of 4-(prop-2-en-l-yloxy)benzaldehyde (5.00 g, 30.82 mmol) m 
ethanol was added to a solution of o-phenylenediamine (1.66 g, 15.41 mmol) in ethanol. The mixture was refluxed with a 
few drops of acetic acid as catalyst for 12 h to yield the title compound as a slightly grey solid. The product was filtered 
off and recrystallized from absolute ethanol to give pale-brown block- like crystals of the title compound, suitable for X- 
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ray diffraction analysis (Lutfor et al, 2008). 
Refinement 

The H atoms were all located in a difference Fourier map, but those attached to carbon atoms were repositioned 
geometrically. The H atoms were initially refined with soft restraints on the bond lengths and angles to regularize their 
geometry (C— H in the range 0.93-0.98 A, N— H in the range 0.86-0.90 A) and C/iso(H) in the range 1.2-1.5 times (7eq of 
the parent atom). In the fmal cycles of refinement they were refined as riding atoms. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 201 1); cell refinement: CrysAlis PRO (Agilent, 201 1); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine 
structure: CRYSTALS (Betteridge et al., 2003); molecular graphics: Mercury (Macrae et al, 2008); software used to 
prepare material for publication: CRYSTALS (Betteridge et al, 2003). 



Figure 1 

The molecular structure of the title molecule with the atom numbering. Displacement ellipsoids are drawn at the 50% 
probability level. 

1-[4-(Prop-2-en-1-yloxy)benzyl]-2-[4-(prop-2-en-1-yloxy)phenyl]- IH-benzimidazole 

Crystal data 




a= 12.5455 (1) A 
^= 10.1989(1) A 
c= 15.9340 (2) A 
y9 = 99.5027 (11)° 



C26H24N2O2 
M,= 396.49 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 



K= 2010.78 (4)A3 
Z = 4 

7^(000) = 840 

Z)x= 1.310 Mgm-3 

Cu Ka radiation, 1 = 1.54180 A 

Cell parameters from 17352 reflections 



61 = 4-71° 
ju = 0.66 mm 
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r= 100 K 

Block, pale brown 
Data collection 

Agilent Technologies Gemini 

diffractometer 
Radiation source: sealed x-ray tube 
Graphite monochromator 

a scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 2011) 
7^ = 0.80,7;^ = 0.95 

Refinement 

Refinement on 

Least-squares matrix: full 

R[F' > 2f7(7^)] = 0.038 

wi?(i^) = 0.100 

5 = 0.99 

3891 reflections 

271 parameters 

0 restraints 



0.35 X 0.23 X 0.08 mm 



38976 measured reflections 
3908 independent reflections 
3563 reflections with /> 2.0(7(7) 
Rm = 0.029 

^max 71.4 , ^min 4.2 

A = -15^15 
A: = -12^12 
/ = -19^19 



Primary atom site location: structure-invariant 

direct methods 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 
Method = Modified Sheldrick w = l/[(72(7^) + 

(0.06P)2+ 1.04P], 

where P = (max(/^o',0) + 27^c')/3 
(A/(7)„^ = 0.002 
Apmax = 0.26 e A"^ 
Ap™„ = -0.25eA-3 



Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are 
estimated from the variances of the (full) variance-covariance mafrix. The cell esds are taken into accoimt in the 
estimation of distances, angles and torsion angles 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


JJ- *IU 


01 


-0.10938 (7) 


0.03132 (9) 


0.75160 (6) 


0.0210(3) 


O20 


-0.08975 (7) 


0.86587 (8) 


0.53875 (6) 


0.0204 (3) 


N7 


0.26914 (8) 


0.41707 (10) 


0.66850 (6) 


0.0168 (3) 


N9 


0.32584 (8) 


0.49128 (10) 


0.55014 (7) 


0.0187 (3) 


02 


-0.02893 (10) 


0.12293 (12) 


0.75473 (8) 


0.0183 (3) 


03 


-0.01085 (10) 


0.22357 (13) 


0.81468 (8) 


0.0207 (3) 


04 


0.06903 (10) 


0.31589 (13) 


0.80889 (8) 


0.0205 (3) 


05 


0.13284 (9) 


0.30980 (12) 


0.74543 (7) 


0.0174 (3) 


06 


0.21706(10) 


0.41599 (12) 


0.74388 (7) 


0.0180 (3) 


08 


0.25200(10) 


0.50155 (12) 


0.59986 (8) 


0.0169 (3) 


OlO 


0.39729 (10) 


0.39581 (12) 


0.58841 (8) 


0.0180 (3) 


Oil 


0.36292 (9) 


0.34893 (12) 


0.66226 (8) 


0.0174 (3) 


012 


0.41964(10) 


0.25513 (12) 


0.71540 (8) 


0.0207 (3) 


013 


0.51416(10) 


0.20871 (13) 


0.69185 (9) 


0.0233 (4) 


014 


0.55011 (10) 


0.25460(13) 


0.61838 (9) 


0.0227 (4) 


015 


0.49311 (10) 


0.34782 (12) 


0.56574 (8) 


0.0208 (3) 


016 


0.16006(10) 


0.59333 (12) 


0.58484 (7) 


0.0170 (3) 


017 


0.17631 (10) 


0.72115 (12) 


0.55660 (7) 


0.0181 (3) 


018 


0.09167 (10) 


0.80926 (12) 


0.54134 (8) 


0.0185 (3) 


019 


-0.01170(10) 


0.77117(12) 


0.55381 (7) 


0.0172 (3) 
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Atomic displacement parameters (A^) 
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0.0197 (4) 
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-0.0017 (4) 


O20 
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0.0190 (6) 


0.0155 (6) 
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-0.0020 (5) 
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-0.0011 (5) 
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0.0166 (6) 


0.0158 (6) 


0.0193 (6) 


-0.0017 (5) 


0.0012 (5) 


-0.0020 (5) 
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A AA 1 A /C\ 

0.0019 (5j 


A AAO ^ ^ C\ 

—0.0032 (5j 


A AAA /I f C\ 

0.0004 (5) 


C14 


A A1 ^'*> /'^\ 

0.0162 (6) 


A A'l 1 1 

0.0211 (6) 


0.0302 (7j 


A AAA'> /'C\ 

0.0003 (5j 


A AA'^'5 /C\ 

0.0023 (5j 


-0.0062 (5j 


Co 


0.020U (o) 


A A1 C\A 

0.0 iy4 (O) 


0.0234 (oj 


A AA'>^ tC\ 

—0.002!) (5j 


O.OOM (Dj 


A (\C\1A tZ\ 

—0.0034 (5j 




A AOA1 

U.U2U1 (o) 


A A1 TO 

0.01 /o (o) 


A AI 

0.012O yj) 


A AAAA 

0.0009 (d) 


A AA 1 O ^ A\ 

0.0012 (4j 


A AA 1 O ^ A\ 

—0.0012 (4j 


C17 


A A 1 A A / 

0.0190 (6) 


A AOAA 

0.0200 (6) 


A A 1 C C ^ 

0.0155 (oj 


A AA 1 1 / C\ 

-0.0011 (5j 


A AA1 C / A\ 

0.0035 (4j 


A AAAA /C\ 

0.0000 (5j 


1 o 

C18 


0.0229 (6) 


A Ai cn /zr\ 

0.0157 (6) 


A A1 TA /£:\ 

0.0170 (oj 


A AAA£ /C\ 

—0.0006 (5j 


A AAT C /C\ 

0.0035 (5j 


A AA1 C 

0.0015 (5j 


/"'in 


U.U 194 (o) 


A A 1 OA 

0.0 loU (oj 


A A 1 n 

0.013 / (jj 


A AAOI ^Z\ 

0.0022 (jj 


A AA 11 f A\ 
0.0011 (4j 


A AA 11 ^ A\ 

—0.0012 (4j 


1 


A A 1 i £Z\ 

O.Ul lb (b) 


A A-^ 1 ^£.\ 

O.Ozzl (oj 


0.0262 ( / j 


A AAAO i Z\ 

0.0002 (jj 


A AA A A /C\ 

0.0049 \j) 


A AA1 O i Z\ 

0.002o (d) 


C22 


0.0222 (oj 


A A'^ 1 A /^\ 

0.0210 (6) 


A AOAA i ll\ 

0.0209 (6) 


A AAA/1 i C\ 

0.0004 (5) 


A AAzn / c\ 

0.0063 (5) 


A AAAA 

0.0009 (5) 


C23 


A A'^ A ^ fn\ 

0.0242 (7) 


A A'l C 1 /''7\ 

0.0251 (7) 


0.0285 (7) 


A AA'^'7 /C\ 

0.0027 (5) 


A AA 1 A f C\ 

0.0019 (5) 


A AAAC /C\ 

-0.0005 (5) 


C24 


A A 1 T 1 /'£^\ 

0.0171 (6) 


A A 1 A /I 

0.0194 (oj 


A A 1 ni 

0.0173 (6) 


A AA 1 1 f C\ 

—0.0013 (5j 


A AA 1 C ^ A\ 

0.0015 (4) 


A AAAT /C\ 

-0.0007 (5) 






0 01 '^d /'/^^ 

V7. V Ut- ( O ) 










C26 


0.0187 (6) 


0.0205 (6) 


0.0185 (6) 


0.0023 (5) 


0.0051 (5) 


0.0014 (5) 


C27 


0.0205 (6) 


0.0179 (6) 


0.0202 (6) 


0.0019 (5) 


0.0030 (5) 


-0.0019 (5) 


C28 


0.0200 (6) 


0.0223 (6) 


0.0223 (6) 


0.0003 (5) 


0.0068 (5) 


-0.0001 (5) 


C29 


0.0187 (6) 


0.0228 (6) 


0.0205 (6) 


0.0015 (5) 


0.0023 (5) 


-0.0016 (5) 


C30 


0.0207 (6) 


0.0230 (6) 


0.0251 (7) 


-0.0018 (5) 


0.0040 (5) 


-0.0030 (5) 


Geometric parameters (A, °) 


Ol— C2 




1.3702 


(15) 


C24— C25 




1.3905 (18) 


Ol— C28 




1.4367 


(16) 


C26— C27 




1.3892 (18) 


O20— C19 




1.3681 


(15) 


C28— C29 




1.4937 (18) 


O20— C21 




1.4407 


(16) 


C29— C30 




1.3188(19) 


N7— C6 




1.4590 


(15) 


C3— H31 




0.9700 


N7— C8 




1.3810 


(16) 


C4— H41 




0.9700 


N7— Cll 




1.3841 


(15) 


C6— H61 




0.9800 


N9— C8 




1.3187 


(16) 


C6— H62 




0.9900 


N9— CIO 




1.3939 


(16) 


C12— H121 




0.9700 


C2— C3 




1.3950 


(18) 


C13— H131 




0.9700 


C2— C27 




1.3957 


(18) 


C14— H141 




0.9700 


C3— C4 




1.3892 


(18) 


C15— H151 




0.9600 


C4— C5 




1.3908 


(17) 


C17— H171 




0.9800 


C5— C6 




1.5161 


(17) 


C18— H181 




0.9600 


C5— C26 




1.3949 


(17) 


C21— H211 




1.0000 


C8— C16 




1.4740 


(18) 


C21— H212 




1.0100 


CIO— Cll 




1.4024 


(18) 


C22— H221 




0.9800 


CIO— C15 




1.3995 


(18) 


C23— H231 




0.9600 


Cll— C12 




1.3927 


(17) 


C23— H232 




0.9600 


C12— C13 




1.3849 


(18) 


C24— H241 




0.9700 


C13— C14 




1.4026 


(19) 


C25— H251 




0.9700 


C14— C15 




1.3859 


(18) 


C26— H261 




0.9700 


C16— C17 




1.4049 


(17) 


C27— H271 




0.9700 


C16— C25 




1.3939 


(18) 


C28— H281 




1.0000 


C17— C18 




1.3816 


(18) 


C28— H282 




1.0000 


C18— C19 




1.3990 


(18) 


C29— H291 




0.9800 


C19— C24 




1.3921 


(17) 


C30— H301 




0.9500 


C21— C22 




1.4949 


(19) 


C30— H302 




0.9700 


C22— C23 




1.3167 


(19) 
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C2 — 01 — C28 


116.19 


(10) 


C 1 9 — O20 — C2 1 


116.76 


(9) 


/~<Z' ■KTT /~lO 

Co — ^N7 — C8 


128.63 


/ 1 A\ 

(10) 


Co — N7 — Cll 


123.84 


/'I (W 

(10) 


C8 — N7 — Cll 


106.23 


/ 1 A\ 

(10) 


C8 — ^N9 — CIO 


t f\A 

104.92 


/I A\ 

(10) 


Ol — C2 — C3 


124.21 


/ 1 1 \ 

(11) 


Ol — C2 — C27 


116.22 


(11) 


C3 — C2 — C27 


119.54 


(11) 


C2 — C3 — C4 


119.39 


(12) 


C3 — C4 — C5 


121.74 


(12) 


C4 — C5 — C6 


117.79 


^' 1 1 \ 

(11) 


C4 — C5 — C26 


118.29 


(11) 


Co — C5 — C2o 


123.92 


(10) 


N7 — Co — C5 


115.27 


(10) 


xn i~*o XTn 

N7 — C8 — Jn9 


111 ^ 

113.16 


(11) 


N7 — C8 — C16 


122.69 


(11) 


XTr\ /^O 1 

N9 — C8 — C16 


124.15 


(11) 


N9 — CIO — Cll 


109.92 


(11) 


N9 — CIO — C15 


1 A /I O 

130.48 


(11) 


Cll — CIO — C15 


119.57 


(11) 


N7 — Cll — CIO 


105.77 


/I A\ 

(10) 


N7 — Cll — C12 


131.02 


/ 1 1 \ 

(11) 


/~<1A /'^l'^ 

CIO — Cll — C12 


123.18 


(11) 


Cll — C12 — C13 


116.39 


(12) 


C12 — C13 — C14 


121.32 


(12) 


C13 — C14 — C15 


121.95 


(12) 


CIO — C15 — C14 


117.59 


(12) 


C8 — C16 — C17 


119.36 


(11) 


C8 — CI 6 — C25 


122.07 


/ 1 1 \ 

(11) 


C 1 7 — C 1 0 — C25 


118.56 


1 1 \ 

(11) 


/"IIZ" /"'I'? /~110 

Clo — C17 — C18 


1 '^A '~IC\ 

120.79 


(12) 


C17 — C18 — C19 


119.86 


1 1 \ 

(11) 


y~\1 A /" 1 A /" 1 o 

O20 — CI 9 — C18 


115.62 


(11) 


O20 — C 1 9 — C24 


124.28 


(11) 


C18 — C19 — C24 


120.10 


(11) 


O20 — C2 1 — C22 


107.67 


/ 1 A\ 

(10) 


C21 — C22 — C23 


123.12 


(12) 


C 1 9 — C24 — C25 


1 1 A 

119.52 


(12) 


C 1 6 — C25 — C24 


121.15 


/ 1 1 \ 

(11) 


C5— C26— C27 


120.77 


(11) 


C2— C27— C26 


120.24 


(11) 


01— C28— C29 


108.84 


(10) 


C28— C29— C30 


122.26 


(12) 


C2— C3— H31 


120.00 




C4— C3— H31 


120.00 




C3— C4— H41 


119.00 





C5 — C4 — ^H41 


119.00 


N7 — C6 — H61 


107.00 


XT'? y~1y^ TT/''*\ 

N7 — C6 — ^H62 


107.00 


C5 — C6 — H61 


109.00 


^ y^ y' T T 

C5 — C6 — ^H62 


109.00 


H61 — C6 — H62 


109.00 


1 1 y^ 1 ^ T T 1 1 

Cll — C12 — H121 


122.00 


y^ 1 1 /~1 1 T T 1 1 

C13 — C12 — H121 


121.00 


C12 — C13 — H131 


119.00 


C14 — C13 — H131 


120.00 


C13 — C14 — H141 


118.00 


y~i 1 ^ y~i 1/1 T T 1 /I 1 

C15 — C14 — H141 


120.00 


CIO — C15 — H151 


121.00 


C14 — C15 — H151 


121.00 


C16 — C17 — H171 


119.00 


y^ 1 o y~i 1 ^ T T 1 ^ 1 

C18 — C17 — H171 


120.00 


C17 — C18 — ^H181 


121.00 


C19 — C18 — H181 


119.00 


O20 — C21 — H211 


110.00 


O20 — C21 — H212 


109.00 


C22 — C21 — ^H211 


110.00 


C22 — C2 1 — H2 1 2 


110.00 


H211 — C21 — H212 


110.00 


y~1/^ 1 y^ XX^r\ 1 

C21 — C22 — ^H221 


117.00 


y^ ^ ^ y^ ^ ^ T ^ "1 

C23 — C22 — H221 


120.00 


C22 — C23 — H23 1 


120.00 


C22 — C23 — H232 


121.00 


H23 1 — C23 — H232 


119.00 


C 1 9 — C24 — H24 1 


121.00 


C25 — C24 — H241 


120.00 


C16 — C25 — H251 


120.00 


i^/^ A C XT'** C 1 

C24 — C25 — ^H251 


119.00 


y^ r y^ ^ X X'^ y 1 

C5 — C26 — H261 


119.00 


y^ ^ y^ T T'^ y' 1 

C27 — C26 — H261 


120.00 


C2 — C27 — ^H271 


119.00 


C26 — C27 — H271 


121.00 


01 — C28 — H281 


110.00 


01 — C28 — H282 


111.00 


C29 — C28 — H281 


109.00 


C29— C28— H282 


110.00 


H281— C28— H282 


109.00 


C28— C29— H291 


117.00 


C30— C29— H291 


120.00 


C29— C30— H301 


121.00 


C29— C30— H302 


119.00 


H301— C30— H302 


120.00 
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Cz 0 — U 1 — Cz — C 3 


9.44 (17) 


C4 — C5 — C26 — C27 


1 'I O Z' 1 o\ 

l.zo (lo) 


Cz6 — (J 1 — Cz — Cz7 


—168.51 (11) 


XTA /~^o t~^\ a /^l'? 

N9 — C8 — C16 — C17 


Af\ /I A /I n\ 

—40.64 (17) 


C2 — (J 1 — Cz 5 — Cz y 


1 '?'> OO /I A\ 

173.88 (10) 


N 7 — C 8 — C 1 6 — C2 5 


AC /I '7\ 

—42.45 (17) 


Czl — (JzU — CI 9 — Clo 


—169.69 (10) 


N7 — C8 — C 1 6 — C 1 7 


139.28 (12) 


Cz 1 — OzO — C 1 9 — Lz4 


1 A ^ /I /I /r\ 

10.16 (16) 


N 9 — C 0 — C 1 6 — Cz 5 


137.63 (13) 


c 1 y — OzO — Cz 1 — Czz 


1 T 1 1 /I A\ 

171.61 (10) 


XTA /" 1 f\ /"lie A 

M9 — CIO — C15 — C14 


177.71 (13) 


Co — N7 — Cll — CIO 


1 /I 1 \ 

—168.56 (11) 


Cll — CIO — C15 — C14 


A A^ /I A\ 

0.06 (19) 


Co — N7 — Cll — CIO 


-0.61 (13) 


/~^1C /^1A /^l'^ 

CI 5 — CIO — Cll — Clz 


A 1 '7 /I A\ 

-0.17 (19) 


Co — JN / — Cll — Clz 


9.7 (2) 


XTA 1 A 1 1 XTT 

N9 — CIO — Cll — N / 


A 1 1 /l A\ 

0.11 (14) 


Co — N7 — Cll — C12 


177.59 (13) 


XTA /^1A /^l-^ 

N9 — CIO — Cll — C12 


—178.27 (11) 


C8 — N7 — Co — C5 


1 A/1 '^O /I /l\ 

104.ZO (14) 


/~*1A rf^ll XT'? 

C15 — CIO — Cll — N7 


1 '70 1 /I 1 \ 

178.21 (11) 


Cll — N 7 — C 6 — C 5 


AA C A / I /I \ 

—90.59 (14) 


XTT /^I'l 

N7 — Cll — Clz — C13 


1 '?'? O C /"I T\ 

-177.85 (13) 


O/C XTT /^O MH 

Co — JN / — Co — JNy 


loo. 14 (11) 


/^lA /^lo 

C 1 0 — C 1 1 — C 1 z — C 1 3 


A AO /I A\ 

O.Oo (19) 


1 XT'? /~<0 XTA 

Cll — N7 — Co — N9 


A A'? ^ ^ A\ 

0.9/ (14) 


t /~^1'> 1 A 

Cll — Clz — C13 — C14 


All /I A\ 

0.11 (19) 


f XT'? i~^Q f^A /' 

Co — N7 — C8 — C 1 6 


1 1 '? A / 1 A\ 

-11.79 (19) 


C12 — C13 — C14 — C15 


-0.2 (2) 


1 1 XT'? /^O /"^ 1 

Cll — N7 — Co — Clo 


1 '70 AC /I 1 \ 

—178.95 (11) 


C 1 3 — C 1 4 — C 1 5 — C 1 0 


0.1 (2) 


ClU — Ny — Co — JN / 


— U.8o (14) 


Co — Clo — CI / — Clo 


1 79.53 (11) 


CIO — N9 — C8 — Clo 


179.04 (11) 


Cz5 — Clo — C17 — Clo 


1 '^A /I '7\ 

1.20 (17) 


C8 — N9 — C 1 0 — C 1 1 


A A /' 1 A\ 

0.46 (14) 


C8 — 0 1 6 — C25 — C24 


1 '7 A 1 O /■ 1 1 \ 

-179.18 (11) 


r^O XT A 1 (\ 1 c 

C8 — N9 — CIO — C15 


1 '7'? in / 1 1 \ 

(13) 


C 1 7 — C 1 6 — C25 — C24 


A AA /"I '7\ 

-0.90 (17) 


r\\ r^'^ r^i r^A 
U 1 — Cz — C3 — C4 


—1 /6.16 (iz) 


r^%n /^io 
C16 — CI / — Clo — C19 


—0.19 (lo) 


U 1 — Cz — C27 — Czo 


1 n£. c\c\ /I 1 \ 

176.99 (11) 


C 1 7 — C 1 8 — C 1 9 — O20 


1'70'71 yiix 

178.71 (11) 


C27 — C2 — C3 — C4 


1.74 (19) 


C 1 7 — C 1 8 — C 1 9 — C24 


—1.16 (18) 


C3 — C2 — C27 — C2o 


1 A'7 / 1 A\ 

—1.07 (19) 


UzO — C 1 9 — Cz4 — Cz5 


1 '70 OA /I 1 \ 

—178.39 (11) 


\_/Z — V^J V.^t J 


yj,yz. yi^y) 


PI 0 piQ po4 no's 


i .*tO O^ 


C3— C4— C5— C6 


179.34 (11) 


O20— 021— C22— 023 


120.11 (14) 


Co — C4 — Cj — Czo 


— U.jy (iy) 


C 1 9 — Cz4 — Cz J — C 1 o 


t\ AO / ^ Q\ 
—(jAZ (io) 


C4— C5— C6— N7 


-170.42(11) 


05—026—027—02 


-0.46 (19) 


06— 05— 026— 027 


-178.65 (11) 


01—028—029—030 


133.16(13) 


026— 05— 06— N7 


9.50 (17) 






Hydrogen-bond geometry (A, °) 








Cg2 is the centroid of the C2-C5/C26/C27 ring; Cg3 is the centroid of the C10-C15 ring and Cg4 is the centroid of the C16-C19/C24/25 ring. 


D—}i-A 


D—R 


n-A D-A 


D—R-A 


012— H121"Cg4' 


0.97 


2.62 3.5064 (13) 


153 


023— H231-Cg3« 


0.96 


2.73 3.6859 (15) 


175 


C30— H301-Cg2'" 


0.95 


2.72 3.6202 (14) 


159 



Symmetry codes: (i) -x+1/2, j^l/2, -z+3/2; (ii) -x, -y+l, -z+1; (iii) -x-l/2,>'-l/2, -z+3/2. 
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